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Missao Quando se comparam as estruturas dedicadas a ciéncia e tecnologia

Plano Diretor avancados com aquelas do Brasil, fica flagrante uma diferenca muit«

Pessoal ha uma infraestrutura de institutos de pesquisas cientifica e tecnolé ) )
numero de cientistas, engenheiros e técnicos comparavel ao das uni -‘— ULTIMAS NOTICIAS
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Como Chegar — praticamente inexistente nos paises desenvolvidos — revela-se aqu d a C&TI no mun d o contem po ra neo
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Exmo. Senhor

Jair Messias Bolsonaro - Presidente eleito do Brasil

Parabéns pela sua vitdria nas eleicdes. Como decidido pelos eleitores, o senhor assumira a Presidéncia do

sobre Brasil. Confesso que néo Ihe concedi meu voto, mas isso é agora irrelevante. Apesar de mim e de muitos
— outros, o senhor sera o legitimo presidente de todos os brasileiros; essa € a regra do jogo democratico, o
issdo
Unico capaz de levar qualquer sociedade a progresso duradouro. Nao serei oposi¢ao ao seu governo,

Plano Diretor embora reivindique o inviolavel direito de eventualmente discordar de suas politicas e de expressar

Pessoal publicamente a minha critica. Com essa ressalva, torcerei para que seu governo seja bem-sucedido e penso
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© ofth evolvew of the materials and film thi We find

¢ critical dynamics is i
: magnetic domain walls (DW) in femmagneuc matem.lsJ ln the presence of a smooth, slow-varying extemal

tmnsof lanche sizes and durati the joint di
¢ avalanche shape. Much efforts have been devotcd to link noise statistics to characteristic features of the materi-
: als. Despite have been g
¢ films™ %, uni i for along time. An step towards ava-

PIaylng with unlversallty classes of
Barkhausen avalanches

: Felipe Bohn(®?, Gianfranco Durin(%)**, Marcio Assolin Correa(>", NUbia Ribeiro Machado?,
: Rafael Domingues Della Pace®", Carlos Chesman(? & Rubem Luis Sommer(»*

. Many systems crackle, from earthq financial markets effect in f
© materials. Desplte the dwers:tym essence, the noise emntted inthese dynlmml systems consists of
I

with broad range of si; d by p

distributions and typical average shape that are il ibing the
: class ofme undedymg avalanche dynamics. Here we focus on the ¢ra:kl|ng nmse in ferromngnets
and

and h statistics
i havmgu Ferent thi We show how

h

between i and ictions of models for

: domainwall dynamu:s, and then elucidate the uni ity cl

Thereby, b: fort e i i in

g dynamxsandtheoub:omsofthemterplaybetween ystem di ionality and range of il
oG ing the domain

in ms; when driven slowly, they respond with the emission of a noise consisting

i Crackling i systet

© of series of sudden avalanche-like events with broad range of sizes and durations!. In the past decade or so,

¢ studies on avalanche dynamics and crackling nise have uncovered an underlying criticaliy in.a wide variety of

. fundamentlly different systems that show strikingly similar behavior, e, earthquakes', pastc deformations’,
financial

‘materials®, vortices in g in stars'®, and
markets, However, until now, the most smkmp igmati 1ple of self- ization and
i process through the jerky motion of

magnetic field, the material responds through a

d irregular jumps of

i can seein Fig. 1(a)), known as Barkhausen eﬂ'ecr‘“s. which can be detected as a crackling noise (Fig. l(h)) i.n a
: suitable experimental setup.

The cnﬂcal dynamlcs across all these systems by avalanches with scal riant
ions, and universal it means that a same behavior will be shared among large fam-

i distr
{ ily of materials and even different systems that are in the same universality class, whereas the behavior will typi-
 cally differ between systems that are fnndamenhl]y different'~. The power-law scaling exponents and the typical
¢ avalanche shape emerge as f the class of the

: Hence, the

g avalanche dynamics'.
recorded in fe gnetic materials are in this context a wonderful play-
ground for investigating scaling phenomena found in the most diverse systems exhibiting crackling noise, pro-

i vxdmg hints on this exciting, shll-evo)vmg field.

y class of Barkh: in a sample is usually identified by measuring the distribu-
ibution of sizes and durations, and the average temporal

for decades in bulk materials'*! and

lanches has been achieved by Durin and Zappeﬂ“ who ﬁrstvavided congistent
statistics in bulk materials, well-k system: 1 magnetic behavior. From classi-
calinductive i the scaling iated with such distributions have been found different
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: Recentadv in spis ilitate efficient

¢ tion of staticand dynam!c magnetic states®’, and si i by energy harvest-

: Cinal have carried out a fully quant ion to show nonlocal

Oscillatory interlayer coupling in
-spin Hall systems

i A.M.Gongalves, F. Garcia’, H. K. Lee?, A. Smith?, P. R. Soledade?, C.A.C. Passos®, M. Costa®,
i N. M. Souza-Neto®, I. N. Krivorotov?, L. C. Sampaio® & I. Barsukov®

H Many spis i licati ist of i icand i il and require an

* in-depth ing of interfacial ism and spin Here, we study PP
¢ platmum mulhlayersystems Weﬁnd that ic damping, i i and

exhibit i s a function of the copper thi We ascribe these

observations to il yi i and platinum. Suchinterlayer
: coupling may have a signil impact on the per il i icatit

of the spin degree of freedom" s electrical detec-

ing®®. Many nano-scale spintronic devices containa hcavy-mctzl layer emplcyed for cre:tmg or detecting spin

: currents from an adjacent ferromagnetic layer'®!! using spin Hall effect, These layers are often separated by a
:  thin metallic layer with low spin scattering me“‘s Understanding interfacial spin transportand magnetism’16
* insuch systemsis an essential

for
Spin Hall systems consist of a ferromagnetic (FM) layer and a nonmagnetic (normal metal, NM) layer with

H large spin Hall angle, such as platinum'”. By supplying an electﬂcal cunent through the NM, a pure spin current

injected into the FM that can be used to tune magnetic s, This effect is employed in spin Hall based

H magneﬁc switching®!® and auto-oscillators*®. On the other hand, magnetic excitations in the FM inject a spin
i current into the NM, that can be detected using inverse spin Hall effect’. Moreover, application of a tempera-
© ture gradient dicular to the interf: ani ial spin current that gives rise to a spin Seebeck
: voltage in the NM and to a spin Seebeck torque in the FM®?, FMJNM mtcxfaces may. a.lso exhibit interfacial

Dryaloshinski-Moriya interaction (IDMI)'** 2 which can b g chirality
structures and for

Direct proximity of NM to FM bears considerable complications. The NM is typically a heavy-metal with
large spin-orbit coupling and can cause a significant increase of magnetic damping!7 and perpendicular mag-
netic anisotropy?® in the adjacent FM layer. Interfacial spin memory loss can significantly hinder spin trans-

© port between FM and NM'%?, Furthermore, the NM layercan acquire proximity induced magnetization, as has
b heen s}wwn for NM ma!erla]s with high St h: - Broximity lead to
e

'3, such as ani lous Nernst effect™®".

© Moreover, it may reduce the spin Hall efficiency of the NMS.

‘A common approach to avoid these complications is the insertion of a thin intermediary layer (IL) between

: FM and NM?-2, This intermediary layer consists of a metal with low spin-orbit coupling®*, such as copper,
: ensuring a low spin-scattering rate to facilitate spin transport across the layers'41734, However, recent works have
: presented evidence for a significant departure from this picture. For instance, Montoya et al.** have shown the
i effect of enhanced Gilbert damping in FeIAuIPd systems due to formation of quantum well states in the Au
: intermediary layer. Bailey et al”*} died [} y/Cu/Pd/Cu; ved proximity mag-

netization in Pd, suggesting the presence of indirect exchange betwee_n Permalloy (Py) and Pd layers. Okabayashi
et al.* have shown that perpendicular magnetic anisotropy can be induced in a Co layer by a Pt layer through

: <0.7nm intermediary Cu layer. These findings show that spin transport through an intermediary layer may
: involve more complex mechanisms and

a closer attention'”7,

Simének and Heinrich® have proposed a theoretical model based on time retarded response of spin depend-
ent scattering, that points towards an i.ndi.rect cxchange wnpli.ng through the intermediary layer. Barati and
) of the Gilbert

: ICentroBrasileiro de Pesquisas Fisicas, Rio de Janeiro, Brazil. 2University of California, Irvine, CA, USA. 3Universidade
: Federal do Amapé, Amaps, Brazil. “Universidade Federal do Espirito Santo, Espirito Santo, Brazil. SLaboratério
i Nacional de Luz Sincrotron, Campinas, Brazil. SUniversity of California, Riverside, CA, USA. Correspondence and
: requestsfor materials should be addressed to |.B. (email: igorb@ucr.edu)
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We present an extensive study of the ferromagnetic heavy-fermion compound UsRu,Ges. Measurements
of electrical resistivity, specific heat, and magnetic properties show that UsRu;Ges orders ferromagnetically
at ambient pressure with a Curie temperature T = 6.8 = 0.3 K. The low-temperature magnetic behavior of
this soft ferromagnet is dominated by the excitation of gapless spin-wave modes. Our results on the transport
properties of UsRu;Ges under pressures up to 2.49 GPa suggest that UsRu;Ges has a putative ferromagnetic
quantum critical point (QCP) at P, & 1.7 +0.02 GPa. In the ordered phase. ferromacnetic magnons scatter
the conduction electrons and give rise to a well-defined power law temp:
The coefficient of this term is related to the spin-wave stiffness, and meast
resistivity show the behavior of this quantity as the feromagnetic QC
spin-wave stiffness decreases with increasing pressure, implying that the
liquid state is driven by the softening of the magnons. The observed quan!
stiffness is consistent with the influence of disorder in our system. At ¢
0.02 GPa), the resistivity shows the behavior expected for an itinerant n
Qce.

DOI: 10.1103/PhysRevB.98.174431

M. P NASCIMENTO et al. PHYSICAL REVIEW B 98, 174431 (2018)

o 4
~a.., Te~IP-P,f
By

TO
oanuhaeN®

L INTRODUCTION unit cell, whic
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romagnetism,
13]. Under ap
no evidence of
phase is suppr
aftained [12].
In this wor
netic, thermod
[13,14] under

The problems related to strongly correlated electronic sys-
tems are of great current interest due to the novel states
of matter that can arise in these systems [1-4]. These in-
clude their exotic magnetic properties, their superconducting
behavior, and their phase diagrams, which exhibit quantum
critical points (QCPs) [5]. QCPs are experimentally explored
by doping, applied pressure, or magnetic field [1]. In the
case of actinide materials, the interesting properties arise from
partially filled f orbitals that strongly hybridize with the con-

FIG. 5. Resistivity of the ferromagnet UiRu,Geg versus the
square of temperature for different applied pressures sbove and be-
Tow the critical pressure. The residul resistivity and the coeffcients
of the low temperature T terms for different pressures are shown in
Fii, 7. Thoinsct shows tho esistiviy versus temporature forscloctod
‘prossncs, with atrows showing the magrsic transiti

0 02 DA D8 08 10 12 14 18 18 20 22 24 28

duction electrons. This, together with the strong correlations
among the f states, gives rise to a variety of ground states.
The ternary compound UsRu;Geg is a system with in-
teresting magnetic properties. It has a centered-body (bcc)
crystalline structure of the type UsRe;Sis [6]. The lattice pa-
rameteris a = 8.287 A, and the interatomic space between the
uranium atoms is dy— 5.864 A [7], which is much larger
than the Hill boundary for uranium: dy_y =3.4-3.6 A
which sets conditions for a magnetic ground state [8]. The
compound UsRu;Geg has the properties of a heavy-fermion
system, with a Kondo resistivity and a large linear term in
the low-temperature specific heat [7]. It orders ferromagnet-
ically at low temperatures due to the small volume of its

*mucio@cbpf.br
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the smoothed electrical resistivity data [38]. In Fig. 7(a), we
plot the T;: obtained in this way and draw through these points
@ curvefrom a i using the expecied povis aw behavio for
an itinerant FQCP, Tc o |P; — P|¥, where the shiff exponent
[51% = 2/(d + 2 —2) = 3/4 since the dynamic exponent is
in this case [5]. The curve gives areasonable description
pressure-dependent Curie femperatures.
(i) Figure 7(b) shows the pressure dependence of the resid-
ual resistivity. This is nearly constant in the ferromagnetic
phase, with a small drop close to the critical pressure.

* 184GPa
m 1.76GPa

15 20 25 30 35 40

FIG. 6. Low-tomporamure  rosistivity of the  forromagact
Uiy fox pommre yoy ol o i promss Wi

ictism is suppressed. The plot shows the T power
lnw behavior expected for an itinerant 3d ferromagnet at a FQCP
see Bg. (5)].

P (GPa)

FIG. 7. Parametors extractod. from the tomperaturo-dopondent
rosistivity curvs for difforont prossurcs. (2) The Cric tomperarurc
obtsined from the sccond dorivative of the resistivity (s6c foxt).
‘The dashed linc cotresponds to & fiting with the cxpression g o
1P, — PI¥, with ¥ = 3/4 = 075, the crpected shif: cxponent for
2 3d itinerant ferromagnet (see text), and P, = 1.7 GPa. (b) The
residua resisivity a3 & function of pressure. The coefficients of the
i the resstivity (c) sbove and (d) below ..

o 0 e 76) 12 (8 fer o o pesm dependence

e coefficients of the T2 term of the resistivity. These
wnﬁﬁmcnts e on b sides af i phase diagram as the
critical pressure is approached from below and above ina non-
symmetric fashion. In the paramagnetic phase, above P, this
term is due to scattering by paramagnons, and its coefficient
is proportional to the square of the inverse of the coherence
temperature [39), Teon o [P — P[*, with vz =3/2 for a
three-dimensional itinerant ferromagnetic system [39]. As can
be seen in Figs. 7(c) and 7(d), we do not have enough data
for T close to the critical pressure to be able to determine
its power law dependence on the distance from crificality.
Sufficiently fa from. P, Togu depends linearly on this distance,
‘which suggests local quantum crifical behavior [5].

(@) For pressures below P, in the ferromagnetic phase,
according to Bq. (4), the coefficient of the T2 term in the re-
sistivity is related to spin-wave stiffness 12, A(P) o 1/D%. In
itinerant 3d ferromagnets, the coupling of the order parameter
to particle-hole excitations gives rise o nonanalytic behayior
of the spin-wave stiffness as a function of the magnetization .
[18,40]. For  disordered quantum ifinerant 3d ferromagnet,

D(m —> 0) = camIm™ % + O(1)], ®

1744316
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PHYSICAL REVIEW LETTERS 120, 125901 (2018)

Thermal Transport and Phonon Hydrodynamics in Strontium Titanate

alentina Martelli,' Julio Larrea Jiménez,” Mucio Continentino," Elisa Baggio-Saitovitch,' and Kamran Behnia®
“Centro Brasileiro de Pesquisas Fisicas, 22290-180 Rio de Janeiro, Rio de Janeiro, Brazil

™ (Received 7 December 2

We present a study of thermal conduc

90 Sdo Paulo, Sdo Paulo,
s, PSL Research University, 75005 Paris, France
1, Germany

017: published 22 March 2018)

. Tn undoped StT;
Such behavior,

nt reduction in lattice thermal

conduetivity starts below the temperature at which the average inter-dopant distance and the thermal
wavelength of acoustic phonons become comparable. Tn the high-temperature regime, thermal diffusivity

becomes proportional to the inverse of temperature, with a pref:

time (z, = (h/kgT)).

DOI: 10.1103/PhysRevLett.120.125901

Heat travels in insulators thanks to phonons. This has
been described by the Peierls-Boltzmann equation, whi
quantifies the spatial variation in phonon population caused
by the temperature ent. In recent years, thanks to
improved computing performance and new theoretical
techniques, a quantitative account of the intrinsic thermal
conductivity of semiconductors essible to first-
principles theory [1]. When mq attering events
momentum and do not decay heat flux, collective phonon

ions, dubbed relaxons, become fundamental heat

ining renewed attention in
ene-like two-dimensional systems [7.

The perovskyte SrTiO; is a quantum paraelectric [9],
which owes Vi tence to zero-point quantum
fluctuations. First-principles tions find imagi
phonon modes [10], which hinder a quantitative under-
standing of the lattice thermal transport [11]. This insulator
turns to a metal upon the introduction of a tiny concen-
tration of dopants. The metal has a dilute superconducting

round state [12] and an intrigning room-temperature
charge transport [13]. Its thermal conductivity has remained
largely unexplored, in contrast to electric [14] and thermo-
electric [15] transport.

In this Letter, we present an extensive study of the
thermal conductivity, «, undoped and doped SrT
crystals and report on three new findings. First of all, in a
narrow temperature range, thermal conductivity evolves
faster than cubic. This behavior had only been reported in a
handful of solids [6] and attributed to a Poisenille flow of
phonons. We argue that the emergence of phonon

(12)/125901(6)

hydrodynamics results from the multiplication of momen-

tum-conserving tering events due to the presence of a

ferroelectric soft mode, as suggested decades ago [16].

This interpretation lends support to previous reports on the

of the second sound in this em [17,18

which has been controversial [19]. Second, our study finds

that a random distribution of dopants dr: ally reduces

thermal conductivity below a temperature which tunes the

arrying phonon wavelength to the average interdo-

y, we put under scrutiny the thermal

diffusivity of the system near room temperature and link its

magnitude and temperature depender - - - - "
Planckian ttering time [20], in

g debate on a possible bour

bic elementary cell of stronti
a TiOg octahedra and has strontium &
[Fig. 1(a)]. Neutron and Raman s
identified two distinct soft modes. Th
with the antiferrodistortive (AFD) trans
the loss of cubic
adjacent TiOg octahedra in opp
centered at the R point of the Brillon
The second soft mode [24], located a
associated with the aborted ferroelec
presents the temperature dependence
established by converging spectroscoy
In common solids, only acoustic brar
mally excited phonons at low temperat
associated with these soft modes remz

irly low temperatures.
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GRADIENTE DE TEMP

Artigo sobre fonons de autoria da pds-
doutoranda Valentina Martelli, dos
pesquisadores titulares Elisa Baggio
Saitovitch e Mucio Continentino e
colaboradores ganha ‘Destaque do
Editor’ no PRL.

Em 2018 - 43 pos-docs.
17 financiados pelo
Programa de
Capacitagao
Institucional (PCIl).

CBPW@MS




TCG 2018 - Insercao Internacional

20 Colaboracoes
Oficiais




TCG 2018 - Insercao Internacional

Articulacao
com a
Assessoria de
Cooperacao
do

MCTIC

André Jodo Rypl e Ulisses Barres de Almeida: Unispace+50 e o
interesse do Brasil nas atividades espaciais

5 de julho de 2018

50 FRINTING
N SPNCE

As tecnologias espaciais sdo responsaveis por viabilizar inimeras atividades na sociedade
moderna. Sdo elas que tornam possiveis os servicos de navegagdo, por meio dos satélites de
posicionamento GPS.

CBPF,

ANOS




TCG 2018 — Insergéo Internacional CBPF/@-

T2 Running Jobs by Site
Pa'gina de grid do CBPF, 24 Hours from 2018-01-17 11:45 to 2018-01-18 11:45 UTC

ligada ao projeto LHC —
CERN, saltou de 860 para
1.640 processadores, 0
qgue corresponde a um
aumento de
aproximadamente 90%
nesse quesito. Houve
também aquisicao de e S e e —
discos rigidos, passando | Max 25456, Average: 23,962, Curments 23,983
a pagina a ter agora 260
terabytes (260 Tb), o que
representa um aumento
de 42% em relacao a
capacidade de
armazenamento anterior.

20,000

A LCG-CBPF em 52 lugar — na frente de grandes
centros computacionais da Europa, como SARA
e Nikhef, na Holanda, e PIC, na Espanha.




TCG 2018 - Insergao Internacional CBPF/@-

CTA — Cherenkov
Telescope Array (Rede de
Telescopios Cherenkov)

O CBPF é o unico instituto
brasileiro diretamente
associado a producao dos
telescopios LSTs do CTA,
tendo assumido a tarefa
de construir o sistema
gue realiza o alinhamento
dos espelhos do
telescopio em tempo real.

Telescopio de Grande s o , :

Porte do CTA instalado .= s o
Ease s e e L, 7 v e

nas Ilhas Canarias




TCG 2018 — Cooperacoes Nacionais

26
Colaboragoes
Oficiais

~{
S




TCG — Escolas & Conferéncias em 2018

- CBPF Python Summer Camp Meeting
- | Reuniao Anual de Usuarios do LABNANO’

- 32 Escola Avancada de Fisica Experimental do CBPF — EAFExp

- 72 Reuniao de Trabalho do Instituto Nacional de Ciéncia e Tecnologia
de Sistemas Complexos - INCT-SC

- 172 Brazilian School of Cosmology and Gravitation (BSCG)

- Workshop Comemorativo dos 10 Anos da RENAFAE (Rede Nacional
de Fisica de Altas Energias)

- Il Quantum Rio Workshop

- Rio November Oil and Gas ( Parceria com a Noruega)

CBPW@AM




TCG - Indicadores Administrativo-Financeiros

* Aplicacao em Pesquisa e Desenvolvimento
* Indice de Execuc¢ao Orcamentaria

* Relacao entre Receita Propria e Orcamento de Custeio e
Capital




TCG - Indicadores Administrativo-Financeiros

Aplicacao em Pesquisa e Desenvolvimento

APD =[1-(14.447.505,63/22.371.276,22)] * 100 =
APD =[1-0,65] *100 =
APD = 35%

B Aplicacao em P&D [ Despesas de Manutengao

APD =[1 - (Despesas com manuteng¢ao (DM) / Orgcamento de
Custeio e Capital, empenhados no periodo (OCC))] * 100 ‘ B P F ANOS




TCG - Indicadores Administrativo-Financeiros

indice de Execuc¢do Orcamentdria

IEO =
22.071.634,78/22.371.276,22* 100
IEO = 99%

IOE = [Somatoério dos valores de custeio e capital efetivamente
empenhados (VOE)/Limite de empenho autorizado (OCCe)] * 100




Indicadores Administrativo-Financeiros

Relagcao entre Receita Propria e Orcamento de Custeio e Capital

RRP = 20.811.974,61 / 22.371.276,22 *100
RRP = 0,93 *100
RRP =93%

RRP = [Receita Prépria Total (RPT) /

Orcamento de Custeio e capital, inclusive das
Fontes 150/250 efetivamente empenhados no
periodo (OCC)] * 100




DISCRIMINACAO DE RECURSOS PROPRIOS

NANOWORK

SIBRATECNANO

CAMPOVAL

QUARTZO

MPG

CEAC (Finep—01.17.0001.00)

NANOMW

PETROFISICA 2 (Petrobras — 4600556576)
MAGWATERPD (Petrobras — 4600556619)
MULTIAPET (Petrobras — 4600556574)
MAGINFRA (Petrobras — 4600556716)
CBPFMULT (Finep —01.18.0108.00)

LABNANO 16 (FINEP)

Fonte 150

Recursos recebidos de outras UPs do MCTIC

Termos de Descentralizagdo de Crédito (TEDs)

TOTAL

2018 (RS)

5.000,00

6.620,00
60.000,00
75.039,92
78.059,42

485.505,61
1.072.142,40
1.433.736,38
1.661.422,27
1.729.355,62
2.079.246,54

4.196.277,33

4.834.730,42 *

222.769,00
1.775.516,80

1.096.552,90

20.811.974,61

Indicadores Administrativo-Financeiros

Ressondncia Magnética PETROBRAS

Nuclear para Petrofisica;

Caracterizacao de Imagens
Geolodgicas de Alta Resolucao
em Reservatodrios;

Campos Eletromagnéticos na
Mitigacao de Incrustacoes em
Sistemas e Equipamentos de
Fluidos Aquosos;

Nanotecnologia para O&G.




TCG - Indicadores de Recursos Humanos CBPW@A“S

Evolucao (Involucao) do quadro de servidores

Participacao de Pessoal Terceirizado
PRPT = [115/(115+115 )]*100
PRPT =50% !!!!

CARREIRAS LOTACAO
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PESQUISADORES 66 64 63 58 56 52 60 57 55 55 52 51

DESENVOLVIMENTO  TECNOLOGISTAS | 20 19 22 22 22 20 20 20 20 18 16 13

TECNOLOGICO  recnicos 22 25 26 25 25 28 26 26 25 25 23

ANALISTAS EM
C&T
ASSISTENTES EM
GESTAO, C&T
PLANEJAMENTOE  CARGO
INFRAESTRUTURA EM COMISSIONADO
C&T

14 13 12 12 11 9 8 8 8 7 8
34 35 35 32 31 25 25 22

2

CELETISTA

AUXILIARES EM
C&T

166 155




TCG — Indicador de Projetos Diretos para a Sociedade

(1)Programa "Fisico Por Uma
Tarde” - visitas de escolas publicas
de Ensino Médio ao CBPF
(LABDID); (2) Desenvolvimento de
experimentos com elevado teor
de interatividade e importancia
historica; (3) Capacitacao
continuada de professores do
Ensino Fundamental e Médio;

e (4) Participacao do CBPF em o

eventos externos com ¥ \ s ‘=3
experimentos de grande

interatividade com o publico.

(LABDIV).

CBPW@)ANOS




TCG - Indicador de Projetos Diretos para a Sociedade

Mecanica quantica
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TCG - Indicador de Projetos Diretos para a Sociedade

Mural-Gradfite da Ciéncia

Projeto cultural de divulgacao da ciéncia e
de revitalizacao do espaco publico




Mural-Grafite da Ciéncia CBPF/@)~

Repercussdo na midia

IOPPublishing | f ¥ @ A Buyer's Guide | Jobs | @ Signin | Register

= thSICS Magazine | Latest¥ | People ¥ | Impact¥ | Collections ¥ | Audio and video ¥ TOPICS *

|
Rio de Janeiro unveils huge science graffiti

08 Jun 2018

GOLD SUPPLIERS

PHOTONIS

CRYOMECH

The Brazilian Center for Physical Research (CBPF) in Rio de Janeiro has today inaugurated
what it calls the largest urban graffiti dedicated to science

Spanning 240 m?, the graffiti occupies the walls that enclose the institute. It is divided into h SiCSWOI’|d } bU ers gUIde
eight segments that each touch on a specific theme including “the particle that changed p y y
Brazil”, “from nano to the macro” and “in search of more”. The “highlight”, according to the
ence” which features the faces of 100 scientists and is inan red
— . PT &= . ime ++ 4o #m 1342




Mural-Grafite da Ciéncia CBPW@MS

Repercussdo na midia Wovwn
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Mural-Grafite da Ciéncia

Repercussdo na midia

http://revistapesquisa.fapesp.br/2018/06/08/ciencia-no-muro
http://minasfazciencia.com.br/infantil/2018/06/12/e-do-brasil-conheca-o-maior-grafite-de-ciencia-do-

CBPF/@)




Mural-Grafite da Ciéncia

Repercussdo na midia

http://picbear.online/grafitedaciencia
http://ancelmo3.rssing.com/chan-52634304/all p448.html

CBPW@ANOS




CBPF/@=  Metas PDU

| — Eixo: Expansao , Consolidacao e Integracao do
SNCTI:

* Pilar 1 —Promocao da Pesquisa Cientifica Basica e
Tecnolodgica

* Pilar 2 — Modernizacao e Ampliacao da Infraestrutura de
CT&l

* Pilar 3—-Formacao, Atracao e Fixacao de Recursos
Humanos

e Pilar 4 — Promocao de Inovacao Tecnologica nas Empresas

 Temas Estratégicos — Ciéncias e Tecnologia Social

89% - metas atingidas




